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MAGNETISATION   OF   IRON
heat. This part of the energy is irrecoverable as magnetic energy, the process is irreversible; by carrying the iron through a complete cycle an amount of heat is produced which it can be shewn is measured per unit of volume by the area of the hysteresis loop divided by 4:7r.
We can obtain a connexion between the area of the loop and the work done in magnetising the iron, thus:
Consider a small magnet, let m and -m be the strengths of its two poles, // the field in its neighbourhood, and let us consider the work required to increase the pole strengths by small amounts m and - MA' respectively. Work will be done in carrying the amount - m' to the south pole from outside the field, and also in carrying 4- m to the north pole. As we have seen, when discussing the theory of the potential, the work will not depend on the path followed. Now we may imagine m brought to ;S' by exactly the same path as was travelled by - m and then carried directly from /> to N. The amounts of work done in carrying mf and —m' to & will be equal and opposite, the amount of work done in carrying m from /Sr to N is *2m'IIl, where 21 is the length of the magnet 6W.
Now the poles are increased iu strength by increasing the induced magnetisation / and if this be increased by a small amount 8/ and if a. be the area of a section of the magnet normal to the axis, then m' ~~ <*87.
Hence the work done
:•-:  2/tt    7/87.
But 2/a is the volume of the magnet, hence the work done per unit of volume is 7/87.
Hence- looking upon the final state as having boon reached by successive additions to the magnetisation, we. see that the work done may bo written ^//87 whore
,/ the sum of quantities such as the above.
Fig. 222. is an abbreviation  for